Study explores how wind power can support power system reliability, and do so economically.
The National Renewable Energy Laboratory (NREL), along with partners from the Electric Power Research Institute and University of Colorado, embarked on a comprehensive study to investigate a mitigation strategy that is not often discussed and is in some ways counterintuitive: the use of wind power to support power system reliability by providing active power control (APC) at fast timescales.
Various forms of APC can help stabilize the grid by enabling generating sources to increase or decrease power output to meet the constantly fluctuating load demand and avoid events that can cause brownouts and power failures. Traditional thermal and hydropower generators provide this control, but until recently, APC was rarely considered for wind generators.
The study includes a number of different power system simulations, control simulations, and actual field tests using turbines at NREL's National Wind Technology Center (NWTC). In order for APC to work for wind power, it must support system reliability, increase revenue from ancillary services power markets, and have negligible effects on the structural impacts of the turbines. The study's key takeaway is that wind power can act similar or superior to conventional generation when providing APC, supporting the system frequency response and improving reliability.
